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1 
This invention relates to time controlled sys- 
teins and apparatus, more particularly to off-peak 
load control systems for electric load circuits, and 
the invention has for an object the provision of 
improved systems and apparatus of this character 5 
which are inexpensive to construct and install, 
which operate efiïciently and accurately, and 
which require a minimum of service and repair. 
The economic advantages of so-c«l!ed off-peak 
control for certain tYPeS of e!ectric load circuits, i0 
whereby these circuits may be energized on!y 
during periods when the total power demand on 
a dis$ibution system is low, have long been rec- 
ognized. The extension of e!ectrification to rural 
communities and fatras and the use of electricity 15 
in such localities for storage type loads such as 
electric water heaters, tank heaters, motor driven 
deep well pumps and the like, have accentuated 
the problem, since it is highly desirable that such 
storage type loads, i. e. loads capable of storing -0 
energy in the form of heat or waterhead, shall be 
imposed on the power system only during periods 
of minimum demand, while at the same rime a 
maximum amount of stored energy should be 
provided ai the rimes when such energy is in 25 
demand. 
In attempts to meet this problem, various types 
of rime controlled off-peak control devices have 
been provided for setting up certain hours during 
the day and night in which storage type load 
30 
devices are disconnected from the power system 
and cannot be energized. Such prior devices, 
however, have been of complicated and expensive 
construction and have required trained and skil!ed 
personnel for proper adjustment of the device to 
35 
the exact switching hours desired. Furtheïmore, 
time correction and rime adjustment of such de- 
vices following power outages bave required a visit 
to the premises of the user by service crews and, 
in fact, the maintenance ard adjustment costs 
40 
hure been round to be such as fo tender these 
prior .devices feasible only in special installations 
and in connection with readily accessible user- 
premises. 
oEuch is yet fo be desired, therefore, in control 
45 
systems and apparatus of this character, and it 
is accordingly a further object of the invention 
to provide rime controlled systems and apparatus 
that are no only of simple and inexpensive con- 
struction but are also particu!r!y adapted for 50 
off-peak load control, and which may be quick]y 
installed by the customer or power user, may be 
promptly corrected by the user for proper rime 
control after each power outag, and which in- 
c]ude means for automaticaily pena!izing the user 5 

2 
whenever an attempt is made fo adjust the device 
for energization of the storage load circuits dur- 
ing periods other than those set by the power 
company. 
It is a further object of the invention to provide 
an off-peak load control system which incorpor- 
ates in an ordinary electrically driven manually 
resettable clock, such, for example, as a kitchen 
clock, suitable timing and control mechanism 
arranged to be resettable with the clock after 
each stoppage, wherebY the user, merely bY keep- 
ing the clock properly set, may insure a proper 
rime cycle to supply predetermined amounts of 
hot water or other stored energy. 
A further object of the invention is the pro- 
vision in an off-peak load control system of this 
character of visible means for indicating to the 
user whether the 12-hour indicated time of the 
clock corresponds to the proper day or night set- 
ting of the timing mechanism. 
A stfll further object of the invention is the 
provision in such c!ock controlled and resettable 
mechanism of anti-cheat means for penalizing 
the user in the event that an attempt is made to 
set the clock improperly for the purpose of ener- 
gizing the storage load during restricted periods. 
Another object of the invention is the provision 
in such clock controlled and resettable mechanism 
of an alarm device for automatica!ly warning the 
user of the necessity for resetting the clock when- 
ever electric service is restored after a power out- 
age. 
In carrying out the invention in one form, off- 
peak control of an electric load circuit is provided 
by combining with a conventional electrically 
driven and manually resettable clock a preset 
timing mechanism in the form of additional gear 
means within the clock casing which provide, in 
conjunction with the clock, a synchronously 
driven and simultaneously resettable 24-hour gear 
train. The timing mechanism is arranged to 
operate suitable switch means at selected inter- 
vals during each 24-houï cycle to energize or 
deenergize the load circuit, and means are pro- 
vided visible on the clock face and driven syn- 
chronously with the timing mechanism for indi- 
cating whether or hot the clock is set fo the proper 
12-bout day-night cycle with respect to the 24- 
ixour timing" mechanism. 
In accordance with a further aspect of the 
invention, the control device is provided with anti- 
cheat means operable each time that the reset 
member cf the clock is actuated for preventing 
eneïgization of the load circuit for a predeter- 
mined rime after each resetting operation, where- 
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3 
by atternpts fo egect energization of the load cir- 
cuit during norrna!!y restricted periods by im- 
proper setting of the c]ock will be prevented and 
the user penalized by the imposition oï an addi- 
tional non-use period. Iî desired, automatic aud- 
ible alarrn rneans, in addition fo the visible rneans 
ordinarily incorporated in conventional clocks to 
warn the user that there bas been a power curage, 
rnay be incorported in the control device and 
arranged fo give an audible signal on ïesurnpti.on 
of electric service, which signal will continue un- 
ri! the clock and tirning mechanisrn aïe reset. 
The invention, both as fo ifs organization and 
rnethod of operation, together with Ïurther ob- 
jects and advantages thereoî, will best be under- 
stood by reference to the specification taken in 
connection with the accompanying drawing, in 
which: 
Fig. Iis a circuit diagrarn illustrating one type 
of og-peak control system ernbodying the prescrit 
invention; 
Fig. 2 is a diagrammatic exploded view of a 
conventional clock incorporating tirne control 
rnechanisrn ernbodying the present invention; 
Fig. 2a is a fragrnenta'`-y view sirnilar to Fig. 2 
and showing a portion of the mechanisrn ornitted 
frorn Fig. 2 
Fig. 3 is a rear elevational view of the device 
shown in Fig. 2, certain parts being ornitted or 
shown in phantorn in order more clearly fo illus- 
fraie the construction; 
Fig. 4 is a rear e!evational view sirnilar fo Fig. 
3, illustrating certain of the parts omitted in 
Fig. 3; 
Fig. 5 is a side elevational view of the mecha- 
nisrn shown in Fig. 4; 
Fig. 6 is a fragrnentary sectional detail view 
taken along the line 6--$ of Fig. 4; 
Fig. 7 is an enlal-ged detail view partially i 
section showing a portion of the anti-cheat 
rneans incorporated in the device of Figs. 2 to 4, 
inclusive; 
Fig. 8 is a view sirnilar fo Fig. 3 showing a de- 
vice ernbodying the present invention, provided 
with a somewhat digerent type of anti-cheat 
rneans  and 
Fig. 9 is a fragrnentary sectional view of the 
anti-cheat rneans shown in Fig. 8. 
Reïerring now fo the drawings, the invention 
is diagramrnatically illustrated in Fig. I as em- 
bodied in an og-peak !oad control system for a 
storage type load, comprising, îor exarnple, an 
electx.ieally heated water heater , adapted fo 
be energized through suitable leads  and 2 
îrom a source oî alternating current energy 
represented by the conductors 3,  and 15, con- 
stituting a conventional 110-220 volt, 3 wire cir- 
cuit, the heate'`- being connected as shown fo}" 
energization at 220 volts. In order fo effect 
energization and deenergization of the water 
heater , a suitable relay 8 is provided having 
contacts ï and ô connected in the heater leads 
 and 2 and adapted for operation between 
open and c!osed circuit positions by an operating 
winding 9. Although the re!ay  is shown as 
being of the double pole type, if will, of course, 
be understood that a single pole relay rnay be 
ernployed having ifs contacts connected in one 
or the other of the heater !eads  and 2. 
Energization and deenergization of the re!ay 
!6, in order fo effect c!osure and opening of the 
relay contacts, is under lhe control of a timing 
device embodying the present invention corn- 
prising a clock and tirner rnechanism ,3 which is 
arranged, as '`ore fuliy explained hereinaÏter, 

4 
fo open and close at predeterrnined intervals a 
suitable control switch , the contacts of which 
are connected in series with a so-called anti- 
cheat switch 2, as will be more fully explained 
5 hereinafter. The energizing circuit or the relay 
winding 9 thus rnay be traced Irorn one termi- 
nal of the secondary winding 3 of a suitable 
step down transformer , through conductors  
and , the switches 2 and  , a conductor , 
10 the relay winding 9, and conductors 8 and 
fo the other terminal of the secondary winding. 
As shown, the transforrner  includes a primary 
winding 3 which rnay be connected across the 
conductors 3 and i5 of the source of energy for 
15 energization therefrom. The tirning rnechanisrn 
, as will be more fu!ly explained hereinafter, 
is of the electrica!ly driven rnanually resettable 
type and includes a self-starting synchronous 
rnotor having a winding 3 adapted to be ener- 
20 gized as shown frorn the secondary winding 3 
of the transformer 4. It will be understood 
that the particular circuit connections shown 
in Fig. 1 of the drawings are illustrative only 
and are adapted for use where the relay 
25 and clock are of the low voltage type 
adapted for energization ai a voltage in the 
neighborhood of 24 volts, for exarnple. Where 
either the relay or the clock rnotor are designed 
for operation ai ii0 volts, the circuit rnay be 
30 rnodified fo provide for energization of the higher 
voltage device directly rorn the source of energy, 
or where both are intended for high voltage op- 
eration, the transformer  rnay be dispensed 
with and the leads 5 and 9 connected directly 
35 across the conductors 3 and $, for exarnple, of 
the source of energy. 
While the anti-cheat switch 2 has been shown 
for purposes of simplicity in Fig. 1 as separate 
frorn the clock and rimer rnechanism , it will 
40 be understood frorn the following description 
that the anti-cheat switch  is incorporated in 
the clock and tirner mechanisrn and arranged 
for operation by the resetting rnember 32, as in- 
dicated diagrarnmatically by the broken line 
45 in Fig. I. Before describing in detail the opera- 
tion of the off-peak control systern illustrated 
diagrarnrnatically in Fig. I, reîerence will first be 
had fo Figs. 2 fo 6, inclusive, of the drawh]g, 
wherein he structural details of a preferred 
0 physical ernbodirnent er the invention are 
shown. 
As shown in Fig. 2, the clock and tirner ] in- 
cludes a conventional electrically driven man- 
ually resettab!e clock having a casing 4 in the 
65 front wall of which there is disposed, behind the 
usua! transporent window or crystal, a 12-hour 
face or dial 35. through which extend suitable 
driving shafts 3 for effecting timed rnovement 
of a second hand 3, a minute hand 38 and an 
60 hour hand 3. Operation of the clock hands is 
effected by a suitable self-starting synchronous 
rnotor having a stator rarne 39, on which 
disposed the winding 3 , and a rotor , arranged 
to dïive suitable gear reduction rnechanisrn con.- 
65 tained within a housing 4. The output shaft 
of the 2car reduction rnechanisrn is provided with 
a pinion  which drives a second-hand gear 4] 
mouned on the inner one of the driving shats 
3. In accordsmce with conventional practice, 
70 and as shown best in Fig. 5, the plural shaft ar- 
rangement 36 comprises an inner shat 3 for 
driving the second hand 3, a coaxial tubular 
shaft 3b foi" driving the minute hand 38, and an 
curer tubular shaft 3c for driving the hour hand 
ï5 3, and in Fig. 2 the three coaxial shats are 



represented by 'the broken line :identifled :gen- 
erally by the re:ference numeral :6. .The .second 
banal shat.36u, ïn accordance .with.conventinal 
.praCtice, carries a pinion 44 which :meshes with 
a gear 45, which carries on .ifs .shaft-a :second 
pinion 4 arr.anged to drive a minute-hand gear 
.4]/, which, through a suitable friction :clutch (-hot 
:shown), drives a second .minute:h.nd gear 
(Fig..5) secured .to the tubular Sha'ft .:.çb, .on 
which the minute hand .of the .clock is carried. 
-leshing vith the friction cluteh «gear 4a is a 
further gear.4, which, through a suitable pinion 
.4, drives the .hour-hand gear :50, which is 
mounted on the outertubular shft 36c.on which 
the hour hand iscarried. 
In accordance with conventionl practice, the 
.previously referred to pinion 4 4s mounted on a 
resetting shaft 5  which carries a resetting pinion 
52 adapted to be engaged by a second pinion 
vhich is carried on the resettig member 2 and 
is normally held out of mesh with the .pinion 5.2. 
In ortier to reset the minute and hour hands 
'the clock it is necessary only to more the re- 
setting membeï 2 downwardly to engage the 
pinions 52 and ,-whereupon rotation-of the 
resetting .member 32 wfll cause rotation of ai1 of 
the gears and pinions in the gear tin, back as 
far as the friction .ctutch between gers 4] and 
4la, thereby to reset the minute and hour banals 
of the clock. 
Also :forming a part of the conventional clock 
mechanism embodied in the clock andtimer 2 is 
a pivoted bell crank lever 4 which,-through asec- 
ond pivoted lever 55 is adapted to rotate ashaft 
 carrying a suitgbly colored .flag 5] which co- 
operates with an aperture 5 in theclock fce 
to provide a visual indication Whenever a tempo- 
rary power outage has resulted in stoppage of 
the clock, as will be ung.erstood by hose skilled 
in the art. 
The clock mechanism thus far described pro- 
rides a 12-hour gear train for operating the 
hour hnd  of .the clock and in accordance 
with the present invention, additiona.l gear means 
comprising a gear e, a pinion f and a second 
gear 2 is arranged, with the gear e meshing 
with the pinion 9, to provide, in cnjunction 
with the 12-hour gear train fthe-clock, a. 24-hour 
gear train for driving a timing-shaft '3 through 
one revolution each 24 hours. Since the pinion 
with which the gear } meshes ds secured .to the 
resetting shaft 5 f of the clock mechanism, it .will 
be apparent that the 24-hour gear train andthe 
timing shaft Se are not-only dïiven synchronously 
with the clock mechanism, but are likewise :si- 
multaneously manual]y resettable through opera- 
tion of the resetting member 2. 
Mounted on one end oI the .timing shaft  
for rotation thereby through a 24-hour cycle, is 
a timing meniber , which-prefei:ably comprises 
.a pair of spaced disks 5 and  whch are se- 
cured together and provided adjacent theirouter 
peripheries with alined slots ç7 and  for re- 
ceiving suitable L-shaped-timing segments . 
which, as shown in Fig. 6, are provided with 
suitable slots 70, whereby the segments 9 may 
be readily inserted into or removed from the aper- 
tures 7 and fl and will be ,esiliently retained 
therein. Suitably mounted on a .portion of the 
framework of the clock mechanism is the switch 
2 , Which may be of any .suitab!e type :avaiiable 
on the market, but is shown as comprising a well 
known type of normally closed manually operable 
switch having an operating .member .] .adapted 
to be depçessed .to cause opening of .the-switch 
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.contacts. Associated with the switch 21 is a 
tollower arm 72 which carries af its outer end.a 
follet ]3 adapted to ride on the periphery of 
the timing member 4-and to be engaged by the 
5 segments 69 which-extend outwardly beyond the 
periphery of the timing member 
s will be more Iully explained hereinafter, 
when any one of the timing segments  engages 
the follet ]$, the fo]lower arm ]2 will be moved 
]0 to depress the switch operator ]1, thereby.open- 
ing the contacts of the switch 21, and the-ar- 
rangement of the apertures ç] and  in the tim- 
ing disks 5 and 
provides a 15 minute period during which the 
] 5 switch 21 is maintained open. 
The end of the timing shaft 3, opposite 'ïrom 
the timing member 4 extends through the ïace 
3. of the clock and carries 
arranged to cooperate with a dial ]] formed in 
2O the ïace of the clock and separated, as by con- 
trasting co!ors, into day-night portions. Thus, 
whenever the minute and hour hands 
of the clock are reset by manipulation of the re- 
. seçting member 2, the pointer 7 indictes to 
25 which 12-hour period, i. e. day or night, the 
clock is set with respect to the 24-hour timing 
mechanism operated by the timing shaft $. 
As previously indicated, all of the clock and 
timing mechanism shown in Fig. 2 is contained 
30 wîthin the clock casing $, with the resetting 
member 32 being extended through a suitable 
aperture 2a in the clock casing so that only the 
ctock hands and the day-night dial and indi- 
cator ], ] are visible, and only the resetting 
5 member 2 is available for manipulation. Prefer- 
ab!y the clock case  is provided with a remov- 
able rer wall (hOt shown), and before this rear 
wall is fastened in place, the timing mechanïsm 
may be adjusted to provide for on-and-off opera- 
40 tion of the switch- at the desired rime intervals. 
As shown in Fig. 4, the timing disk  is prefer- 
ably provided for convenience with suitable in- 
diCia indicating the various hours of the day and 
night and the presence or absence of the timing 
45 segmmts 9 indicates whether or not the switch 
21 will be opened or closed. A suitable pointer 
mounted on the switch 21 cooprates with the 
indicia on the disk S to indicate the rime setting 
of the disk  and  which, of course, must 
5o correspond to the rime setting of the clock hands. 
In Fig. 4 the timing segïnents 9 are shown as 
arranged to insure that the water heater wfll hot 
be energized during the period extênding from 
5:15 p. m. to 7:45 p. m. a.nd during the period 
55 extending from 6:00 a. m. to 8:'00 a. m. After 
the segments iave been properly arranged in the 
timing disk, the clock casing may be closed and 
sealed, and thereafter accurate timing of the 
and-off periods of the water heater will be 
60 tained so long as the clock mechanism is set to 
indicate the proper rime. 
It will now be apparent that aïter the c]ock 
and .timing mechanism have been properly as- 
sembled and connected in circuit with the relay 
«}.5 , as shown in Fig. I, the switch 21 Will remain 
Closed so ]onz as no timing segment 9 is in.posi- 
tion to oper.te the fo!loweï arm .2 fo open the 
switch 2 !, and consequenty the water heater 
be enerizeL Whenever a timing segment I9 is 
ï0 in position to open the switch 
will be deenergized fo open ifs contacts I] and 
! an, in order to insure that the rime cycle 
will aways be properly caTied out, if is orfly 
necessary for the user fo reset-the clock each 
:î5 tirae .a power outage or service failure occurs 
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so that a stoppage of the clock is caused. Pe- 
setting of the clock through manipulation of the 
reset member 32, synchronously and simultane- 
ously resets the rime mechanism and the day- 
night indicator insures that the user will be in- 
formed that the clock hands, which indicate only 
a 12-hour time cycle, are set to the proper 12-hour 
cycle with respect to the 24-hour cycle of the 
timing mechanism. Accordingly, timed opera- 
tions intended to be carried out in the daytime 
will not inadvertently occur during the night 
hours. 
It may happen that the user, for reasons of 
his own, may desire to energize his water heater 
during normally restricted periods in violation 
of his contract with the power company, and 
in attempting to carry out this improper purpose, 
the user may either during or just prior fo a 
restricted period set the clock back in order fo 
provide additional on-rime, or may set the clock 
forward in order to pass quickly over the off- 
power period. In order to pïevent such improper 
operation, the timing mechanism is provided, in 
accordance with the present invention, with the 
anti-cheat switch 22 and with suitable oper- 
ating means therefor which s.re automatica]ly 
rendered effective whenever the reset member 32 
of the clock is operated. 
As shown in Figs. 2, 2a and 3, the anti-cheat 
switch 22, which is normally open, and includes 
a depressible operating member 788, is provided 
with an operating arm 79 which is biased by a 
suitable spring (hOt shown) so as o depress the 
member 78 (Fig. 3) and maintain the switch 
22 in closed position. The arm 7 carries a 
follet or follower 8 adapted to be engaged by 
a cam arm 81 which is rotatably mounted on 
the timing shaft G3 in face-to-face engagement 
with the gear 62 and frictionally held in contact 
with the gear 82 by a suitable spring member 82. 
Formed integrally with the cam arm 8 is a 
second arm 8 which carries a projecting pin 84 
adapted fo be engaged by a pivoted flnger member 
8 having a suitably shaped s!ot 6 within which 
the pin 84 is received. As shown best in Figs. 2 
and 3, the arm 8-3, which is pivoted on a suitable 
pin 87 is provided with a shoulder portion 88 
adapted to be engaged by a projection 89 on the 
reset member 32. 
Normally the anti-cheat switch 22 and asso- 
ciated mechanism occupy the positions shown in 
Fig. 3 wherein the arm 79 maintains the switch 
operating member 72 in a position to close the 
switch 22. Wheneveï the reset member 32 is 
operated to effect a resetting of the c!ock, the 
projection 888 on the member 32 engages the 
shoulder 88 on the flnger 8 so as to move the 
outer end of the finger 8 downwardly as viewed 
in Fig. 3, thereby to exert a camming action on 
th pin 84 so as to rotate the cam arm 8 from 
the position shown in Fig. 3 to the position shown 
in Fig. 2a, thereby raising the follet  and 
operating the arm 788 so as to permit opening 
movement of the anti-cheat switch 22. Thus, 
the energizing circuit for the relay winding  
will be opened each rime the clock mechanism 
is reset so that following completion of the re- 
setting operation the re!ay 16 will be maintained 
deenergized even though the timing disk $5 has 
been moved to a position permitting c!osure of 
the rime operated switch 2 l. 
Movement of the arm $  by the arm 85 to open 
the anti-cheat switch 22 causes relative more- 
ment between the arm l and the gear 62 which 
is Permitted by the frictional connection there- 
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between. Rotation of the reset member 32 in 
a direction to set the clock ahead will cause the 
gear  to rotate in the direction of the arrows 
88 but the arm 8 will be held against movement 
by the cam portion of the arm 8. Rotation of 
the reset member 3 in a direction to set the 
clock back will cause rotation of the gear 82 in 
the opposite direction but corresponding more- 
ment of the arm 8 is prevented by a suitable 
stop 88 (Fig. 3). As soon as the resetting ruera- 
ber 32 is released, however, rotation of the gear 
62 by the clock mechanism in the direction indi- 
cated by the arrows 88 in Figs. 2 and 3, will 
drive the arm 8 in a corresponding direction 
from the position shown in Fig. 2 to the position 
shown in Fig. 3, so as to permit reclosure of the 
anti-cheat switch 22 after the elapse of a pre- 
determined rime. 
Although, as previously indicated and in ac- 
cordance with conventional practice, the flag or 
signal  will move with respect to the aperture 
8 in the clock face 3 so as to give a visual 
indication of any power failure and clock stop 
page, thereby warning the user of the necessity 
of resetting the clock after service bas been 
restored, it ms.y be desirable in some cases to 
provide an audible warning which will forcibly 
call to the attention of the user the necessity for 
resetting the clock. Accordingly it may in some 
cases be desirable to provide an audible mechan- 
ism which, in accordance with the present in- 
vention, may constitute a vibrating member 
(Fig. 4) mounted on a rotatable shaî't 3 and 
having end portions 94 and 9 disposed in the 
vicinity of the magnetic frame 388 of the clock 
motor. Whenever a power intemption occurs, 
the vibrator 882 wfll more by gravity to the posi- 
tion indicated by broken lines in Fig. 2 so that 
the end portion 9 is in close proximity to the 
stator frame 388, a suitable adjustable stop 
being provided for positioning the end portion 
88. As soon as power i restored, therefore, the 
alternating magnetic field set up in the stator 
frame 388a causes the member -92 fo vibrate with 
a buzzer-like action, thus creating an audible 
signal which will continue until such rime as 
the clock is reset. 
When the resetting member 2 of the clock 
mechanism is operated to effect a resetting oper- 
ation, the arm 4 will effect movement oï the 
pivoted member , as heretofore indicated, and, 
as shown in Fig. 2, the member 5 is provided 
with an extending arm 8 which is arranged fo 
engage a linger 97 carried by the shaft 9 so 
as fo rotate the shaft 88 in a direction fo more 
the vibrator member 92 fo the heavy line posi- 
tion shown in Fig. 2, wherein the end portion 
94 is in close proximity fo the stator frame 
and is sufliciently disposed in the magnetic field 
thereof fo maintain the vibrator member 2 in 
the heavy line position so long as the clock 
motor is energized. In the heav-y line position 
of Fig. 2, the end portion 94 of the vibrator 
engages a non-magnetic member, such, for ex- 
ample, as the end of the winding , and conse- 
quently no audible buzzer action occurs. Thus, 
resetting of the clock mechanism fo!lowing 
restoration of service wfll automatically termi- 
nate the audible alarm provided by the vibrator 
member . 
In Figs. S and  a econd type of anti-cheat 
device is shown which rnay b emp!oyed in con- 
nection with the clock and timing mechanm of 
the !oresent invention and which comprises a nor- 
mally open anti-cheat switch 22, as in the previ- 



9 
ous em.b0diment, arrangent for op.erati0n fo .c!osed 
position by a .piv0ted arm 00 which is suitabty 
biased by a spi;eeing 0. The arm (}(} carries at 
ils free end a sitble pivot pin (}2, on which is 
mouned a follower finger (}3 ïoiased .by a sprng 
{}4 so as to engage the face of a rotatafole .disk 
l{5 mounted on a pin (}G and including an 
integrally formed pinion 97 (Fig. 9) adapted fo 
mesh with the previously ref.em'ed to gear  of 
the 24-bout geai" train. As shown, the disk 
has foïmed on one face thereof an inneï groove 
9 eparated by an interrupted 'wall 9 from 
an adjac.ent groove } which is in turn sep- 
aïated 'by a second interrupted walt ! from 
an outer groowe  . 
During normal o,perati0n of the timing and 
clock mechaLsm, the followeï finger (}3 is dis- 
posent in the lnner groove 1}8 and is inaintained 
therein by the spring  and the arm 99, So 
that the arm (}(} holds .t.he switch  in its ctosed 
position. However, wheneveï the reset membeï 
3 is ctuated to effect a resetting operation, the 
projection 89 thereon engages a suitab!e lever 
  $, which is pivoted af !  4, so .that the free end 
portion  thereof, upon downward movement 
of the reset member , witl operate the arm 
 9{} against the force of the spring  9  and there- 
by permit the switch  fo open. 
Movement o.f the arm (}(} by .the lever 
causes the foll0wer finger 3 to more outwardly 
of he disk (}G, the shape of the finger 9 and 
the resilience provided by the spring (} ,per- 
rnitting the finger fo ;ide over the walls 9 and 
  , so that the fol]ower finger cornes fo rest 
the outer groove   . Thus, when the reset m.em- 
ber  is 7eteased to terminate the resetting oper- 
ation, the finger 9 engages either a segment of 
the outer wall  or .a segment of the inner 
wall 9, d.epending upon the relative position of 
thë disk 9, temporarily fo prevent the arm 
h'om rec]osing the swiVch 2. 
Follovin the resetting operation, the disk 
is rotated due to engagement of the pinion (}7 
with the gears 6(}, and the foitower finger , 
assuming that itis in the outer groov.e   , will, 
as soon as if enconters one Of the interruptions 
in the wall   , more inwardiy until arrested in 
.the gro0ve (} by the irmer watl 99, and ztpon 
fu'ther rotation of the disk 9, the finger 
when it encounters an interruption in the wa]l 
{9, will more into the inner groove , thereby 
per.nitting the arm {} fo reclose the switch 2. 
By provding a pair of interrupted walls defin- 
ing a .plurality Of grooves, itis possible to insure 
that the disk 9 cannot .be moved during a re- 
s.tting 0Peration fo a position in which the finger 
 will immeditely »eturn fo th.e inner groove 
upon release of the reset member 2. However, 
in this em,bodiment of the invention, the anti- 
cheat switch wfll be held open for variable lengths 
of rime depending pon the position occupied 
the disk 9 af the end of a resetting opera- 
tion. In the previously descri.bed embodiment, 
the rime du'ing which the anti-cheat switch is 
maintained open is a fixed value, sfl]ce movement 
of the resetting member 3 is effective fo more 
the .cam arm $  to a definite position from which 
if is returned af a constant rate by frictional 
engagement with th,e ,gear 6'. 
While parti.ular embodiments of the inven- 
tion have oeen shown, if will be understood, of 
course, that the invention is hot limited thm:eto 
since many modifications may ,be ruade and if is 
therefore contemplated ]oy the appended claires 
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fo cover anY such modifications as fall within the 
true spirit and scope of the invention. 
Wha is ctaimed and desired fo be secured 
Letters Patent is: 
5 1. In a control system for an electïi.c load cir- 
cuit, the combfl]ation with a conventional e]ec- 
tr!cally driven manually resetta, ble clock, of gear 
means driven by said clock and forming in con- 
jm]ction therewith a synchïonously driven and 
10 simultaneously ïes.e.ttable 24-hour gear train, and 
switch means opera'bte between on and off posi- 
tions for contro]ling said load circuit and timing 
mechanism driven by said 24-hour gear train 
including a plurality of adjustable portions for 
15 operating said switch means between said on- 
position and off-,position af a ,pturality of selected 
variaole intervals during each 24-hour cycle. 
2. In an off-peak contrct system for an electric 
load circuit, the combination with a conventional 
20 electricatly driven manually resettabl.e clock, of 
gear means driven by aid clock and ,forming in 
conjunction th.erewith a synchronously driven 
and simu!taneously resettab!e 24-hour g,ear train, 
timing mechanism driven by said 24-hour gear 
25 ,train incl,uding switch means operble between 
on-position and off-position ai selected intervals 
during each 24-hour cycle for controlling said 
load circuit, and means effective upon each re- 
setting of aid clock and said gear train for pre- 
?,} venting energization of said load circuit by oper- 
ation of said switch means for a predetermined 
rime interval fo]lowing said resetting. 
3. In an off-,peak controt system for an etec- 
tric load circuit, the .com, bination with a conven- 
u» tional electrically driven man.ually resettable 
clock, of gear means driven y said clock and 
forming in conjunction therewith a syn'chronous- 
ly driven and simultaneous]y resettable 24-hour 
gear .train, timing mechanism driven bY said 24- 
40 hour gear train including switch means operaole 
,between on-position and off-position af selected 
intervals during each 24-hotn" cycle for control- 
ling said load circuit normatly c!osed switch 
ineans .connected in series with said first men- 
45 tioned switch means, means responsive to reset- 
ring o,f said clock and gear .train for opening said 
normally closed switch means to tender said first 
swich means ineff,ective, and means associated 
with said timing mechanism for reclosing said 
50 normally closed switch means a predetermined 
time after said resetting. 
4. In an off-peak control systein for an electric 
load ciïuit, .the combination with a conventional 
electrically driven manually »esettable clock, of 
55 gear means driven by said clock and forming in 
conjunction therewith a synchronously driven 
and simultaneously resetta.ble 24-bout gear train, 
means utomaticatly o.perable upon reenergiza- 
tion of said clock fotlowing deenergization thereof 
60 for audi.bly indicating that a stoppage of said 
clock bas occuïred, means ïesponsive fo reset- 
ring of said clock and gear train ,for disabling 
said indicating means, means associated with said 
gear train and visi, ble on the fa'ce of said clock 
65 for indicating £u .which of two 12-hour periods 
said gear train is operating, and timing mecha- 
nism driven by said gear train including switch 
leans operalle between on-position and off-posi- 
tion af a .plurality of selected intervals during 
70 each 24-hour cycle for controlling said load cir- 
cuit. 
5. In an off-peak control system for an electri'c 
load circuit, the combination with a conventional 
electrcally driven manually resettaole clock, of 
75 gear means driven ,by said clock and foming in 
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conjunction .therewith a synchronously driven 
and simtùtaneously resettable 24-hour gear train, 
means automatically operable upon r.eenergiza- 
tion of said clock following deenergization there- 
of for audibly indicating that a stoppage of said 
clock bas occurred, means responsive fo resetting 
of said clock and gear train for disabling said 
indicating means, means associated with said 
gear train and visible on the face of said clock 
for indicating in which of two 12-bout periods 
said gear train is operating, timing mechanism 
driven by said gear train including switch means 
operable ,betwen on-position and off-position at 
selected intervals during each 24-bout cycle for 
controlling said load circuit, and means effective 
upon each resetting of said clock and gear train 
for preventing energization of said load circuit 
by operation of said switch means for a prede- 
termined rime intelwal following said resetting. 
6. In a control system for an electric load cir- 
cuit, the combination with a conventional elec- 
trically driven clock having a manually operable 
resetting member, of gear means driven by said 
clock and fmïîing in conjunction therewith a 
synchronousIy ch-iven and simultaneously reset- 
tbIe 24-bout gear train, a timing member driven 
by said gear train and incIuding a pluraliiy of 
adj.ustable switch-operating portions thereon, and 
switch means operabIe at a pIuraIity of seIected 
and variable intervals by said portions for ener- 
gizing and deenergizing said Ioad circuit. 
7. In a control system for an electric Ioad cir- 
cuit, the combination with a conventionaI elec- 
tricaIIy driven cIock having a manuaIIy operabIe 
resetting member, of gear means driven by said 
cIock and forming in conjunction therewith a 
synchronously driven and simultaneously reset- 
tble 24-hour gear train, means associated with 
said gear train and visible on the face of said 
cIock for continuously indicating in which of two 
12-bout periods said gear train is operating, a 
timing member driven by said gear train and 
including a rotatable disc, a pluraIity of adjust- 
able switch-operating portions seIectiveIy posi- 
tionabIe on said disc, and switch means operabl.e 
ata pIuraIity of selected and varia.ble intervaIs by 
said portions for eneïgizing and deenergizing 
said Ioad circuit. 
8i In an off-peak control system for an e]ectric 
load circuit, .the cornbination with a conventionaI 
electricaIIy driven cIock having a manualIy oper- 
able resetting member, of gear means driven .by 
said cIock and forming in conjunction therewith 
a synchronousIy driven and simultaneously reset- 
table 24-bout gear train, a timing member driven 
by said gear train and incIuding adjustabI.e 
switch-operating portions thereon, switch means 
operaIe at seIected intervaIs by said portions 
for energizing and deenergizing said Ioad circuit, 
and means rendered effective by operation of 
said resetting rnember for preventing energiza- 
tion of said Ioad circuit by said switch means for 
a predetermined rime interval foIIowing a reset- 
ring operation. 
9. In an off-peak controI sysem for an eIectric 
load circuit, .the combination with a conventionaI 
eIectricaIIy driven cIock having a manuaIly oper- 
able resetting member, of gear means driven .by 
said cIock and forming in conjunction therewith 
a synchronous!y driven and simuItaneousIy re- 
settabIe 24-bout gear train, a timing member 
driven by said g.ear train and incIuding adjust- 
able switch-operating portions thereon, switch 
means operable at se!ected intervaIs by said por- 
tions for energizing and deenergizing said load 

circuit, means responsive to operatlon of said 
setting member for reventing energization of 
said load circuit by said switch means, and means 
operated by said gear train for disabIing said 
5 preventing means a predetermined rime interval 
after a resetting operation. 
10. In an off-peak controI system for an eIec- 
tric Ioad circuit, the combination with a con- 
ventional eIectricaIly driven cIock having a man- 
]0 uaIly operable resetting member, of gear means 
driven by said clock and forming in conjunction 
therewith a synchronousIy driven and simulta- 
neously resettable 24-bout gear train, a timing 
member driven by said gear train and including 
15 adjustbIe switch-operating portions thereon, 
switch means operabIe at seIected intervals by 
said portions for energizing and deenergizing said 
Ioad circuit, second switch means connected in 
series with said first mentioned switch means for 
20 controIIing said Ioad ch'cuit, means operabIe by 
said resetting member for opening said secend 
switch means to tender said first switch means 
ineffective to energize said load circuit, and means 
operated by said gear train for closing said sec- 
25 ond switch means a predetermined rime interval 
after a resetting operation fo tender said first 
switch means again effective fo energize said load 
circuit. 
11. In an off-peak controI system for an eIec- 
3o tric load circuit, the combination with a con- 
ventionaI cIock havin2" a manuaIIy operabIe re- 
setting member and a driving motor including a 
fieId raagnet, of timing mechanism driven by said 
motor in synchronism with said cIock and 
35 adapted tobe reset by said resetting membeï 
simuIçaneously wiçh said cIock, switch means 
operabIe ,by said timing mechanism to eff.ect on- 
off control of said load circuit, and audible alarm 
means for indicating a restoration of electricaI 
40 service after an interruption thereof, said alarm 
means comprising a pivoted vibrator ruera'ber 
adapted tobe magneticaIIy he!d inactive by said 
fieId magnet when in on.e position and to be 
magneticalIy vibrated by said fieId magnet when 
4.5 in a second osition, said vibrator member being 
movabIe to said one position by said resetting 
member and being automatically movable fo said 
second position upon deenergization of said field 
magnet. 
50 12. In an off-peak control system for an elec- 
tric load circuit, the combination with a con- 
ventionaI clock having a manuaIIy opera.bIe re- 
setting member and a drivin motor including 
a fieId magnet, of timing mechanism driven by 
55 said motor in synchronism with said clock and 
adapted to ,be reset ,by said resetting member 
simuItaneousIy with said cIock, switch means 
operable by said timing mechanism to effect on-off 
control of said Ioad circuit, and audible aIarm 
60 means for indicating a restoration of eIectricaI 
service after an interruption thereof, said alarm 
means comprising a vibrator member pivoted in- 
termediate its ends having on.e end portion 
adapted tobe magneticaIIy heId by said fieId 
65 magnet to tender said vibrator member inactive 
when in one position and having a second end 
portion adapted fo be magneticaIly vibrated by 
said fieId magnet when said vibrator member is 
in a second position, said vibrator mmber being 
70 movble to said one position by said resetting 
member and being automaticalIy movabIe to said 
second position upon deenergization of said field 
magnet. 
13. The combination with a conventionaI eIec- 
 tricaIIy driven manualIy resettabIe cIock, of tim- 
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ing mechanism driven by said clock, a control 
member opera.ble cbetween on and off positions 
by said timing mechanism fo effect a control 
function, and means rendeïed effective ï0y ïe- 
setting of said clock fo pïevent said contïol 
member fïom effecting said control function for 
a predetermined rime interval following a re- 
setting operation. 
14. The ,combination with a conventional elec- 
trically dïiven manually resettable clock, of tim- 
ing mechanism driven ;by said clock, a contïol 
membeï opeïaï01e between on and off positions by 
said timing mechanism to effect a contïol func- 
tion, m.sans operable pon manual resetting of 
said clock for preventing exercise of said .con- 
trol function ,by said contïol member, and means 
dïiven by sa.id clock for disabling said pïevent- 
ing means a pïedetsïmined rime afteï a reset- 
ring opëration. 
15. The ,combination with a .conventional elec- 
trically dïiven manally resettble clock, of tim- 
ing mechanism dïiven by said lock, fiïst switch 
means periodically opeïale between on and off 
positions by said timing means to effect a timed 
control function, second switch means .connected 
in series with said first switch means, and means 
ïendeïed effective by ïesetting of said clock for 
opening said second switch means and maintain- 
ing said second switch means open for a pïe- 
deteïmined rime interval after a resetting oper- 
ation, thereby rendeïing said first switch means 
ineffective d.uring said rime inteïval. 
16. The combination with a 'conventional elec- 
trically driven manual'ly resetta.ble clock, of tim- 
ing mechanism driven ï0y said clock, fiïst swibch 
means periodically opersble between on and off 
positions ,by said timing means fo effect a timed 
control function, second switch means connected 
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in series with said first switch means, means 
opera?ole upon manual resetting of said ciock for 
opening said second switch means to prevent said 
fiïst switch means ïïom effecting said control 
5 function, and means driven by said clock for 
closing said second svitch means a pïedeteïmined 
rime afteï a resetting opeïation again to ïender 
said fiïst switch means effective. 
17. A rime contïol mechanism comprising a 
10 .conventional clock of the tFpe having ciock hands 
movable over the usual .clock face by an electri- 
cally driven manually ïesettale clock mecha- 
nism, a casing enclosing said clock mechanism, 
a ïeset member for said clock mechanism 
15 tending outwaïdly of said casing, gear means 
within said casing foïming in .conj.unction with 
said clock mechanism a 24-houï gear train syn- 
chronously dïiven and simultaneously ïesettable 
with said clock mechanism, a timing element 
20 driven .ïoy said gear train, a contïol member opeï- 
able between two ,conrol positions and a pluïality 
of adjstabl, operating mebers ,carried by said 
timing element for operating said control mem- 
ber between said two control positions ai a plu- 
°5 rality of predetermined intervals during each 24- 
hour cycle. 
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